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, -e-<7)«:/Hikm i n ^-eO^^^-fiSkm a x ^'§11 0 7^: <h 1^ COjg (km i n/kma x) tS^ 

mUm^<r>m^j:i>4 mtmW.-h^l. OV (vs SCE) J: 19 ^>*t^*-S^^|s|■ 

[W*«4] 

Z ^ y ^ ^ -J ho 

[W*:^ 5 1 

n75-niBm'7)-r >^-t 7 ho 

<t *) Mftieg^^^f ^ c i: t f >r :^ y ^ h %zm.-yjmo 
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10 0 0 1 1 
[0 0 0 21 

^^^^'vi-y MBIi:^-^tc{±. ii°J^v'*^^tc J: OffitJ^tra XT Claims' 
^a^l^tLTti. TKtt^^i', ^^v^(i@# (/^sbM) ^ > i>75^'fflv>(bn 

[0 0 0 31 

y^Ts (C. I, ) #-^3&5#-^$ii-Cv^;& J; ^ mk'h-h^<'mhf^X\^^Vm'^imt 
X\t. >{y^V:^y Mfiil^ffl ^ > U ^ * $ -5> feffi ^ g^tt i:^M5t$-e-5,Ct(4ilL 

[0 0 0 41 

:^-y vmm^ >^:^m7r-^nx\^^^o l^-l. ^^mxm^^xy^^^'^mit. 7K?ti4^> 

yrV'^m^m^^tz^ y y :^'y MEIiffl-f >:J^tCov^TtCov^TfEm$tiTv^-& (TIE 

(Dm^xmb) o Li)^L^£i)^h^fih(D^ y ^ 'j:t,y Ytzmm^f y ^x\t. fes^tt. m 

lift o ^^14 c7) V ^ -f n 4> ^+ 55-T ^ o o 

^hK^ '^m:mnm<D^ y 9 y :^'y vm-mit\Rmz%zuL. m.mz^h^xii^^tzm^(r> 

milk(r>u^mmL<m^^^^^'h^^hz.hiimmLtzo ^mM^ii:i(r>m.mi. ty^ym 

mMmnm<D ^ y p :c y vmm^nmziiy.-x'Wizmmx^io . ^mm 

Xih-ofzo 
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tltS*'t"«*s-e«. f «t^^«:t?*<^S«»«"*«'i«T- 
#l^1cm2 1 #^BS 6 1 - 3 6 3 6 2 J^J 
1K51ISTU3^31S50^^^ 

10 0 0 81 ■ffi<*°wi-c-^46/iiiiit<7)i6itXt4S.y'^^^2rlI 

-.;rr?.^o.*r...2^--rrv scb> 

6) XnC 1 ; ^1 , ^ > -4-7, > V ^ SCf*^^o 

^ - 1- J: 0 liftiE^^^T^ ^ ^ ^Jft^^i-^ ^ ^ ^ 
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[0 0 10] 

{mm-^mm'r^tzi!b(r>m^mm\ 

[0 0 1 1 1 

^n^o-r yc7-ty h . L<\i^ y ^ y :^y vm^ y^'ty Y {zmm-t^ ^ y 

^ LT. 'e.\\^mm^^^^fzi^^Kmm<Dm^£^n-'^m<ry^ y ^mx(r>m^^mz:k 

^j:^^ y ^^nrfim^xw^^nfzmi%.<D^ii^-ti<Dm'&mm^Wi. (k) <7)'fit(7)^ t,, 

m i n max/ /V ^ 

0. 7-1. OT*)^ iiv^^^fiji^^l^-r-g) J: ^ Jcf^MS^tLfc-r ^'^'-t h ^fflv^-So - 
klim-"^mxmm<Dm^j:^ nm<D4 y {Z^\.^X. ki.k2.---k„ (n 

a2&.±.(Dmm.x^^) <DXd iznm^^L. t^o^cDM^^m-^^km i n . s^^m^&^^km 

m i n <t k m a X 

10 0 12] 

^'<7)v>-r;a^{) tc. ^-fbmii^M . ov (vs sce) i^nx^^mA^^'M^j: < ti^ 
imm^^^^t^^mtL^-o mitmiimnx^^iit'UftLi. mitma^^i. i ov ( 

vs SCE) Xni>MX^^i>(D^'^Xy)UftL<. l. ISV (vs SCE) X^ii 

n^^-r^z-ti^zx^. ^m^^^mmm^m^-m^tix. fiB#^^i4. it^';^i4> mit 
±.^A.x V > T , o 4" ±1 em-fcmfi o ^ jij^ ^ p Tt: $ ^ V v^fii-Ti^'^ffi L r V > r ^> -e 
< h o-^t tiTv^^^'ftrnfi^^M . 0 Vet ^*-e^^^f4co^#;{)?^@efi^j-e^)^7t 

[0 0 131 

*^B^tii3v^-r'(5gffli-^^#o^'fbmf]i<0'ft (Eox) (i^^^T^^'^^tcfflij^-r-Sci: 
i)^X^:ho ^<7):^-^t3M UTti. -^Jx-tf P. Delahayl^TNew Instrum 
ental Methods in ElectrochemistryJ (1954^ 

Interscience Publisher sttfij) ^A. J.Bar d-ftfe^ TE 
lectrochemical MethodsJ (1980^ JohnWiley 

& s o n sttfij) . miBHiifew \'m%it^m'^m\ (i 9 s 4^ mk'^^mim \z 

[00141 

lxio~2-lxiO"^ ^;u/'J y h JWv#ilSL-C. 'J y ^ Y 

-^^fflv^TSCE (^imi&fD:^ ;wm«) [zt^-f :bm.t X^xn'^'t 
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0.0 0 h)i^) x-m\^Lfzm (v s SCE) =^M4o^fbmi5: t -So 

[0 0 15] 
[0 0 16] 

"C ^ ^ o 

[0 0 17] 

J^'^lyyif)Va — )l^^yM'f-)l^j:--7-)V^ i/:t.^Vyif^)zi — )V^yff^)VJ:. — y-)V^ -f 
■/ntii/^^'Un-^i^-ty^-f-jL-jn. — h ^) U > if )U a — y )V j:. — r- 

^ o 

10 0 1 8] 

. 0 + 0. 1 t^j:^ X n ^z^ll^Lfz^-^'?^ -y^:i'^m-t^o 

:^y'-9 7.Ay ^ -^mmLfzmtmmi^mmtLxii^ fztx.i£x-Ri tern 
mmmm(Ds o%tf^^^tx<Dmsi (d :^^hm'&mm^m (ki, k2^) ^ ro. 8 = 

exp (-k • t) J ^^^m^^^^^h^nb^o ^^mxiim&MmM^(^it=km i n/ 
[0 0 19] 

^zxmmi-^m^m.mmtLxii. tyym^^nmm. ^■tyyinzx^m'^u.mm 
. mmim^^mm. num^m<Dm^r^.^-r^m^u.Mkm^^t'im^f^^t:^^x^:h 

mx^n. ^hiziti-t L< iiy^rvym^umm^mmir^o 
^§tm<o ^ y i7 ^ y h iizj^m-t ^ ^ y ii-ikr. ^§tm<D^ y-^ iii>\^^n) , 

il?iL<{±> 0. 5 - 1 5K»%-^*-r^o 
[0 0 2 01 

i':iiT. ^§tmiz^^^xmmizmm-t^o 

^^mii. ±mnftsL^zxnm$mi^±.i^wmLtzt^iz, ^mizntxij^-^^^yy:^ 
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^Jx.(i\ — ^S:fi^4^-r > ^'-b ■;/ h i: LT. ^ > -foiD- (y) . V-^^sc 

n- (DY) . -7-t'>^ (M) , 7>r h-r-t*>^ (LM) , vT> (C) , 7 hvT> 
(LC) , RZfy'yy^ (K) Ti^fb'S:^ ^<7);<i^'#tf ^,tL. ^TO J: ^ tc A a b ^fflv^T^ 

Aab= iAll (Y), A21 (DY), A31 (M), A32 (LM), A41 ( 
C) , A 4 2 (L C) , A 5 1 (K) t 
IP-^. A31 (M) tA32 (LM).S?/A41 (C) i:A42 (LC) (i^^feffi 

75^'[Bii:-c\ mmm^j:^^ t^MM-r^o m<r>^m(Dm^£^^ y . ^jx.{i\ ai i 

<7)*i^i±f£t |5)»i;^^J^<7)M=fc^ A 1 2 . A 13. • • A5 10J#^4±, A 5 2, 
A53- • ' tit'^mii^-r^^^tiiXh^o 



[0 0 2 1 1 



-^k^ (1) 

[0 0 2 2] 

-f^^ (2) 



(A-N = N-B) n-L 




(Y2l)b2l 



(X2i)a2i 



[0 0 2 3] 

-^^ (3) 

[fk2] 




j±JiiE#2 004-3035123 



S^m 2004-041207 ^- v : 6/ 

[0 0 2 4] 

— flS^ (4) A41 -N = N-B4i-N = N-C4i 
[0 0 2 5] 

-^5^ (1) 4-, AisXZ/Bli^ti^'iin^LLX. mj^^^Tv^T^) i v^I^^^^^ 
■To LtiTK^MT-, /i(i2ffi<7)iifg^^^i-o n {i 1 i 7t:{± 2 ^^-To IS L 

(2) X21, X22. X23i3j:j/x24{±'en^-:a®3:t;- s o- Z2. -SO2 

-Z2. -S02NR2iR22> -CONR21R22, iT^-rfi-C 00 R21 ^^i-o 

Z2{i-etL'rtL3J*5:tcM$^^ L < i±4Sg^(7)T;u^;i^^. gillt L < ti^S^j^o -> iJ' n 

Mi^^ L < (±4sMm<^)T'; m.mi>L<\mm.^<Dm.m'^m^mi-ro R21. R22{i 

m.^iiL<\mm.^(OT^) m.^i>L<'>tmm.^mmM&^n-to Y21. y 
22. Y23i3<to^'Y24{i'?-n-m^S3ttz, — iffi<7)Mi^^^ft-r„ 

321-324, b21-b24{±> ^ ^ -Ptl X2 1 - X 2 4 i3 ct (7 Y2 1 ~ Y 2 4 O Mi^^lS: ^ Si" o 

3 21 - a24f±^nW?43:iz 0 - 4 <7)i$:^^i-;)^ ^-C7ii^~|5]B^tc 0 fi't'g) ^ <h {i'^v^o b 
21 ~ b24(i'?-nW^*^tc 0 ~ 4 OiSc^^-To Z2\~~ di2im~Xfh2\-h2ii)^2y:X 

±.<D^^m-fn. ^l!i:«ox2i~X24^ i5J:o^'Y2i- Y24{i-?-n'rti'?-n'rtLiwi— e^)M>fc 

-^^^ (3)4', A3i{±5M1t^^vTy^^A3i-N2-<7)?S*^«-ro 
B3ii3 i 0*332 {±#^ = C R31-, -C R32 = ^^i-;0\ hZ>\^^kt\^^-ffii)^—-)ii)'^m.^ 
'ftfe:^r75-'=CR3i-i7t:(i-CR32 = ^^i-o R35. R36 {i#>%'?42:{C7K^m^^, m 

mmm. "^^mm. ^mm.^. r'yjvm. r jv^^^yij )V:r^=.)vm. -jv^^'yij )v 

G3, R31, R32{±#>^r3^jz:LT. 7K«MT-> ^Nny^j^i^, 

T ^xa^:t^v*, '>';;i^^^v^, Tv;i^:t^v*. :^ 

R31 t R35, *i)V^(iR35 1 R3675^'^-^LT 5 7!7M6M:^^?f^^LT^^v^o 
-^^^ (4) 4". A4i> B4i*5J:0''C4i{i, ^iX^fi^^L\z^ ^^T v^T t J: 

[0 0 2 6] 

-JIS^ (2) T"^$tL-z,^f4ti, #t3Tfe-^S^ (5) T'^^n^ co-C^^ d 

[0 0 2 7] 

(5) 
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lit 3] 



(X54)a54 



(X53> 




(Xsi)*51 



0(52)352 



[0 0 2 8] 

—i^^ (5) tcioV^T. X5i-X54i3J:0^'Y5i- Y58, Mifi— (2) <7)4j(7)X2i 

{±2 co^i^^^-fo 

[0 0 2 9] 

JiJ.T. ±fe-^^ (1) ~ (5) iz-o^.^xmrni^mm-t^o 
c-^s^ (1) xm^n^m^} 

iStt^RMS (Db) i)K 0. 9 0~-l. I 0<D^.^ \ ^.^(D^ y ^(o^mmmtLx 

?i$IJ6tlt3|JIfe$-<i:. -eoSlt^tJ^Ti^'^Jafl^McT) 8 0 % <!:^^i-eco^^ (t) 

ii^hi^tbfzmmm^mm.'^m. (k) ^^^6/^^: i^tc, |giiJt^^{±5. 0x1 O-^ [hour 
-1] jy.T7i^^iif i L < (Ml^^fi L<«i3. 0X1 O'^ [hour-^] \^XT. X.^^^tL<kil 
. 0X10-2 [hour-^] \>1T) X^ho 

-^■c. sttiij^ti, m-^mm\ (x-r i t e 3 i o tr) ^^v^-rxx-^;^ a7 

^= exp (-kt).EP*,, k=(-ln0. 8)/t 7&^<b a)<:*6 ibn^ffiT^^o 
[0 0 3 0] 

i Lv^o >:i<7)7'^i6 /I m a X 3 9 0 n m75»^p5 4 7 0 n mtc* . A m a x OO^^tJ^ I {x 
max) A m a X + 7 0 n mOl^^g I (Amax + 70nm) t<Djtl ( A m a x 
+ 7 0nm) / I (A max) 0. 2 0 iikTX^^ ^ J-U -^^-^^^t L < . 0. 1 
5lir^^xnmL< . 0. 1 OI^TtS^^^ "btcft^i Lv^o '^is. ^ dT'^e^ L;tiKJ|m:g 

[0 0 3 11 

^ (1) AjsiO'Bti'E-tL'pix^i^LT, gi^^n-rv^r^ J:v^1t^^^«rSi-o 
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tZ{±L{i^^'5,^#i7t:{±2ffiOii^»^^L^ A, B <^-:^75n fiBi<7)^^^^-e* ») . 
1lfc:^7:»^'2filfic7)^^St^t^ ^>^„ n75^^2 OJ#^{;{iA(i|SIi:T'tM^oTV^-C^) J: < , ^ 7t 
B ^) |5] Ct: ^j^^oTv^r ^> J: 
[0 0 3 2] 

BfflE-^S^ (1) ICjsv^-C, AT'^$n^^^3^i: LTti, 5-t:vy*ny. k'^V- 

t-7Vn>, 5 -T 5 y tf^ V*-;i/, tf'J K>, 2, 6 - v T ^ 7 v e^V'OT 
V^-^i'^Wi L < . 5 -T 5 y t:7 2-1: Kn:^v-6-tf'; kf^Vn 

[0 0 3 3] 

v>> 'ry^y';>^ ^-twy. ->^y';>> y^yv^. 

-^i-, -r5^v'-;u, ^^vM 5 rv*-;u. h'JTv'-;!/. ^^-<j-y'-;u, •I'v^^-ifv' 
^y v"^ + -9- v'-;w, •f-Tv'-;i^. ^> V'f-T y'-;i/, ^ v -f-r y'-;i/. ^^^v'-f 
v^Tv'-;!/. ^TvTV-;i/. ^yy^v-^^-^v^-J}^. tfn'Jv^. li'^'Jv^, n° 
^yv:^, ^5^y'';v>. f-r t'^^'^tf f^n^o tf'-eitfUv^. 

^:tyji>. ^> v'-f-:t 7 i kf^v'-;!^, < 5''y*-;i^. ^^y-f 5 5'*y'--'i'. h 'J 
Ty-;u. ^^-y-y'-^P. ^ v^^-*rv-)i. -^^yrt^-^f y'-^v-. •^Ty*--'w. 'Ni^y- 
^ry*-;!'. 'Tv^ry'-;!/. ^>y*-f y^ry'-^i^. ^Tv^ry-;!^, ^^y'-fy^j-^ 
■^v^-)i^^mtL<. ^J')y. ^-^y^y^ ^tV-}\^^ ^^y'^e-^-if y* 

-^^y'-r y ^^-»t-y'-;i^. ^y^Ty""-;u. -iX^V-ri^. y^r y'-^v, ^ 
T vT y~-;i//6^'$ ^ nil? i L < . t:^y'-;i/, ^y Vf-T y^- )\^ . ^>y:t^-4-y"-;u-. 
d'5^"y'-;i^. 1, 2, ^-^TVry^-)^. l, 3. 4 -^r vTy'-^L-Ti^^iff (i^i^j L 

[0 0 3 4 1 

A is J: 0^'B lcMi^i-^gi^^(±. /^^>^->|^^^, T)\^^)l^&. ^ u T )\' ^ 

t;u^-;u^, T^u^-;!^^, TU-;1/^. ^I^^^, ->Ty^. HKn^v 
-hn^, T;i/=r^'>^, T^) vU^W^t^v^. ^T^ni^^^v^, 

Tv;!/:^-^^*, ^ ^U:^^^^, T ;W 3 ^ V .i^"^ ;U :t ^ T'J-^l':t^ 

v:^ ;u4^'^;i^:t^>', T 5 y T->;uT5y^, T 5 / ;i^T 5 y T;^^^ 

v:^; ;i-4^'^;uT 5 y T >; -;u:4-^-> :^ ^i^* — ;i^T 5 y :^)vy r ^ )i^T < y 

7.)\^y ■r'E^ riv^)V-BiXfT^)-)V7s)vy ^ T)V 

^ JVBlXIT - }V7.)V^^::^)V^^ T T — ^ y i] )V t^t^ =. T)V::2^yiJ 

Li}^^-r2m<DM^mtLx\t. T)v^\yym. T')-vym. m.mm%^. -co- 

. - SOn- (n{iO> 1> 2) > -NR- {Rlti^mm^. T)V^)Vm. T - JV^^ 
^■t) > -0-. i6^xfz.rih(r>'Mm^i'm.^'^iy^tz^m<r>mx^^^ ^h\z^fih\t 

ARxfB izm.^-ri>m:^mxmiffzw.t^^ii l < iiTU<D^-t >i4^7K1±«^*l-cv^t 

[0 0 3 51 

aifiE#2 004-3035123 
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9/ 



^><7)^!]lCli. T ^^--^ A ;f >\ T ;U 5^7 :t > (i^J. V ^ A :t > . h U 

><7) cjaT- T ;w >; ^JitlTS^iif i L 

[0 0 3 61 

(1) ■r:m^ii^mn<r>^xi>. A-n = n-b<du^:^'--^^^ (i-a) , ( 

1-B) , (1-c) Kmrn-t^mmmtLy^^o 

[0 0 3 7] 

( 1 - A) 

Hb4l 



N 

I 

R2 



N=N— R4 



N— R3 
H 



[0 0 3 81 

— Jl^^ (1-A) 4'. R 1 is ct^/R 3 (i. :^mm.^. vT/^. t;u^;u^, v^nr 
T^^v^;!^^, T;urf^>'^. T;i/^;i'-f-^^. T V - T';-;v^ 

[0 0 3 91 

( 1 - B ) 

[-fbsl 




[0 0 4 01 

— (1-B) R5(±, TK^i^^T-. vTy^, T)V^)Vm. ^ UT 

T7;^^;^^^ t;u=i^v^, t;i/^;1'^^^. T'J-;u^:t^. r 'j -^b** f^fi-f ^j- 
^It^TKtt^^^L, Za{±-N = , -NH-. tfzit-C (Rll) =^^L. Z b is 
iO^Z c (i^'^'^SjLLT, -N = i/i{±-C (Rll) =^^L. R 1 1 tiTK^Il^^S Tt: 
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[0 0 4 1 ] 

(1 -C) 

Hb6l 



R7 




I 

R9 

10 0 4 2 1 

(l-C) tcjsv^-C. R 7i3J;<7R 9{i^^®jtL-C, tK^/^T-, 'yTy&. T 
T;i/=r:^->;^;i/.i^-- i7 jvm. S 7t(± :t > 14^7^14^ L> R8 

{±7K*i^T-. ^^n>>^->;g^, t;^^;v^, T;i-n^->^, T';-;v^. T';-;i/^^v^ 
> vTV^, Tv^UT^y^, ;x.;U.-^^;i/T 5 y T n ^ v :^ T ^ y 

. T^-r T->;i^S. T;v^;i^T5y^, T';-;i^T5y^, 

tKn^v^. i/^ti'f *>14^;dc14^^SL. R 1 0 lilX^iS^^^-To 
[0 0 4 31 

miB-^S^ (1-A) . (1-B) i3j:tf(l-C) Rl, R2. R3, R5. R 

-rv/nt";!/, t-^^-'l'. k Kn^vai^;!/, ^h^^vjc^;!., vryj^^;!^. h 
[0 0 4 4 1 

Rl, R2. R3. R5. R7. R 8 is i C/R 9 tJ^'^I" '> iJ' n 7 ^l-* W.^^ 
+ ;P^i:LT(±. ^^J^.?-i^75^^ 5 7!jM 1 2 <7y-y ^ a r )i^ ^ )vm-^mt L^^^o buIB®3^*<7) 
■^tn^o Rlx R2, R3. R5. R7, R 8 is X l/R 9 -^^^-^7 ^ )]^ ^ JUmi^Zli^ g 
LTfi, j^^;^.T-tJ[;*^'7 7;;S2 0<OT7;i^^;l^^;5«$f S Lv^o fltrieS^^O^JtCfi >f :^ > 

[0 0 4 51 

RK R2. R3, R5, R7. is XVR 9 f)m-tT - JV^iZlt, M^^^^i-^T 

-)umisxzfmmt^coT') -jumt^^tti^o huSet'; lt(±. ^^Ji^^is:;^? 

6 7!;M2 0 (DT - )i^mi)^Ul-t Lv^o iulEgi^^O^iJlcfi, t Kn^->^, T)U^)um. 
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[0 0 4 61 

Rl, R2. R3> R5, R7. R 8 iS Xl/R 9 :^^mirT JV^^miZii^ W.i^&'S: 
-^tti^c Rl. R2. R3> R5. R7, R 8 is XVR 9 :^^m-tT - fl^^^miZli^ 

[0 0 4 7] 
[0 0 4 8] 

0 Rl, R3, R5, R 8 75^^^i-T;u:3^->^tZ{±, T;V3^ J: 0^- 

[0 0 4 91 

i-'2)T'>;i^T5 y^jo ct cKteg^(7)T->;uT 5 y n^o MET v^I'T^ y^t l 
T{4, -^m/^.i=-i5:7)^'2 7^M2 OOT v;^T5 y^T&Wi Lv^o HufEMJ^^cT^^ijjcfi. mili 

o 

[0 0 5 01 

R 8 75^'Si-j^;i''-^^;vT 5 y ^(±, T;u^;uy?> ;u^i^-;i-T 5 y T U - ^i/ x ii^ .-^ ^ 

1 717^2 0ox;i/.-^-;i^T 5 y ^Ti^'ft^i Lv^o #ilBx;u^^;i'T 5 y S<^^Jlz{4. y^;u 

- < y , io XZfj:-'f- )U 7. )VT 5. y :/)^^tiX^o R 8 -^^^-t 7 ^ ^ iJ 

;l^.if::L;U7 5 /^^^{i^ T ;U n ^ -> :^ ;l^T ? y X X/MWii^COT 

j^^;iT-iC75^' 2 7!?M 2 0OT;i/rj^->;^;u«i^-^;i/T5 y^^^itf i Lv^o miBMJ^^OMl^ 
[0 0 5 1 ] 
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R7, R8, R 975^'^i-T;un4^v;^?;i'4^'-;U^iC{±. M}^^^Wi''5)T;Un^v:^;i/ 
.if- J: LKtegj^o T ;w n ^ -> :^ Ji/ - ;uS75^^-^ i n o mJlfi T ;u n ^ v ;w d^r. )V 

[0 0 5 2] 

R2, R7. R8> R^ii^^-ti] )Vmz^t. W.^^^^-^ ^iJ f^^^"^ ^ 

^ -5) o 

o 

[0 0 5 3] 

R2, R 8 75^Ri-Tv;l-^lC{i, Mm^^^-f -1) T v ;W*i3 i l/Mgi^lOT v ^I-^tO^^ 
tn^o HuiET->;i^S.i: LT(±. m.%W.^W\T2^2 0 or v;u^7&^^^i Lv^o frlBM 

[0 0 5 4 1 

■f-;uT^y. >.x^;uT^y. r- u y J; c/2 - n dt^ >; y TS^^^t n-So 

[0 0 5 5] 

R4, R6, R 1 o-e*$n-2.^i*:^^(i, -fe^ (1) oB-e^^tL-sei^i^tL-cv^ 

<7)^><7)i:ls] D-e^^o LT(±. ^^y'&Mim.m. mMU^Wiifillb^l 2(OT 

T'J-;i^^, T;i'^;uj 7t:(±T 'J ^^ny>/^,^, ->Ty^, ;u 

B(riET;i'^;i^^io J:?/T ^icM^*^WLTv>T<) J: v^o 

[0 0 5 6] 

miE— fl^^ (1-B) cf. Za(i-N = , -NH-. tfzli-C (Rll) =^^L. 
Z bi^iy^Z c {±^^?*jz:LT. -N = i/^ii-C (Rl 1) =^^L. R 1 1 liyK^m. 

ft^7Ki4^Wf Lv^o BiiiEMi^^co^^fi, R (Dm.^mtw\mx^y) . 

tL^^mi>mxhi>o Hrrifi-^^^ (1-B) [Z^tfih2':>(D^^M.ii^h^j:hmmn(r> 
[0 0 5 71 
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Ut7] 




[0 0 5 81 
10 0 5 9] 

_Li£-^S^(l-A) (1-B) (1 -C) <7)^ Lv>t(7)(i-^£^ ( 1 -A) 

T-^-StJ?, tt-T-iTIE-Jl^^ (1-Al) xm^ti^ii<7)^miiZiiftL^^o 

[0 0 6 0] 
-^S^ (1 - A 1) 

[its] 



^^mxi^m^fihm^3,t trti. jr#ii2 003-286844-^, #112 002-2 

1 1 6 8 3^, #M 2002-124832-^, #P?§ 2003-128953-^. #P^2 
0 0 3 -4 1 1 6 0-^H|B«$n/^^)(7)75^~^tf <bn^o 'SriS, :$:|§B^{Cffl C t O-C # 

-2 4 1 9 1-t. #^2 001-27914 5 LT^^i"-?) C 1 5&*-e § 




22 



[0 0 6 1 ] 



10 0 6 2] 



[0 0 6 3] 
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Utl 8] 




[0 0 7 3] 

^^ma. >f ain-^ ^iS'ff. -Hi^ (1) -e^^n^^^^ftft L< (±. 0. 2-2 
OKM%-^^L. J:J)$ftL<{±. 0. 5 ~ 1 5 SS%-&*i--5.o 
[0 0 7 4 ] 

c-^^^ (2) -C'^^iii.mn) 

[0 0 7 5] 
[0 0 7 6] 

1) Jiyv > PM^^Kffl^ft*S±-e<7)X e 1. IW/m (^^^|^fi|^) "CT A C "7 ;W ^ - 

* 0 ojBt^1±75^^ 3 H mx-n^m 9 0 %JiJ._h^) ^i^ry ^ y o 

7&«0. 9-1. 1 t^-2)ct d t3en^L/v:#feM{C*5V^T. 5 p p m<0^ V>^J^t; 2 4 

nm\mLtzm(o^mim^ m^'i^<r>m^/Mmm^>^ i o o) 75*6 o % (*f t l < {± 

8 0%) \:X±.^^'yTy ^ y ^ ^ 

3) 2 0^fit=-T:-:^-y'^^fe^-ii:^^f^. 7^4" tiirLai-r'& C u >»{±^^f|-<7) 2 0 %mT 
x-h^'yry^ y ^ o 

4) #^$ft^i;*+-t^^' >^^<^^ii«^^»;&*^m®<7)±fB3 0%m±i-e^^DXtg^vT 

y ^y ^ „ 

[0 0 7 7] 

(2) {cisv^T. X2i> X22, X23i3i:r/X24{i> -eti-r^x^sitc, -so-z 

2> -SO2-Z2. -S02NR2iR22> -CONR21R22, tfz^t-QOi'^Lz 

i^^-To ctLibog^ftopf-e^), -so-Z2> -SO2-Z2. - s O2NR21 R22J3 
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iO'-C ONR21 R22 7)^'*f $ L<, #tC-S02-Z2i3J:0^'-S02NR2iR22 75^'*fi L 
<. - S 02-Z27i)^'*^>|[?^ Lv^o -g-ofti^^i^^^-t 3 21 - a24cov^-rn50^;5« 

2iy>±<7)i!c^^1-Jt'^. X2i-X240[*I, Mm#4-t^ ^>0{±[WI— t-t^=toTv^-C^^ 

<. -en-e'n#.jm±f£<7)v>-r.n;ii^(7)S^^-ro X21, X22. X23isxx/X24ii. 

'tM'tiit<mcW:^mr'^^X'b X < . ^^\^^iimx.l£X2i. X22. X23i3 J:t/X24 75^' 

, -^JxJS"- S O2-Z2 - S O2N R21 R22^-a^-ev^T^ ii/^o 
[0 0 7 81 

[0 0 7 91 

_hHSR2i. R22{4, -e^x-en^^jAtc, TK^i^.T-. M^^> L < {±4ffig^cOT;i-^;i'^. M 

, R2i^ R22^^^v^-ftLi7K*mT-T'*^Ct{4$ft L< j5jv>o 
[0 0 8 01 

R2i> R22 j3 J:0^'Z2;^^'*-r#i^^ L < {±4!Sgi^coT;i^^;i/^<h LT{4. )kmmi-Wiii^ 
1 ~ 3 0<7)T;i'^;i^»75^^4?i Lv^o #(;^f4o?#Mtt^'r > ^'^^ll^ift*:)^ i: 

#li|if*Lv>o Bi^*Ol5iJ t LTJi. f^j$<7)Z2, R2i> R22> Y21. Y22. Y2zmxf 
[0 0 8 11 

R21, R22i3 J:J/Z275^'*-tM^t L < {44HEg^Ov^ DTii^^r^l/^t LTti. ^^^/^ 
T-i5:;5^^5-3 OOv^ nT;v^;i'*75^1f i Lv^o mzm^(Dmm'&.'^ ^ > ^ S3ctt ^ 

O^JtLTd, ffei£OZ2. R21. R22. Y21. Y22. Y23mXfY2Ai)^'^\,zm.^^^W 
[0 0 8 21 

ffl) 7&^^#twit?i Lv^o fi^^<7)1?ijh LT{±, fi:i£OZ2. R2i> R22. Y21, Y22. Y23 

i y'' Y 2 4 75^M ^ c 1 75? bt ^^<7) 1 1^ c ^) o ij^mr hti^o 
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^tKH^ ^ * L T r ^> J: v^o 
[0 0 8 3 1 

R2i> R22isxz/z2:^m-tmi^i>L<iimm^(OTy)}^^)imtLxii. ^mBj-m 
m) i Lv^o m.^m<nmtLx[t. m^(oz2. R21. R22. y2i> Y22. Y23 

[0 0 8 4 1 

R21. R22j3ctO^Z2;i>^^*i-#!^^> L< (±iEMJ^OT';-;w^i: LTfi. ^^^T-^^^^^ 
6-3 0(7)T';-;i/^W^ tv^o M1^^0l5!li: LT(i. f^i£OZ2> R21. R22> Y21 

. Y22. Y2zm.xfY2Ai)^'^KmMm^w^^ti)^-^m^£^'^(r>m.^^tm\^i><n>ii^mif 

[0 0 8 5] 

R21, R22i3 J:i^'Z2 75^'^i-1sI*ii^i: LTti. 5 mtfzli 6 mn<Di>(Dmft L < . 

-^n^fiMt^iiiiLTv^T^ ctv^o i/::, ^mmmmx ^ -z^ X i, $^^mmmmx ^ o 

r^^v^o JiJ.TUR2i, R22i3j:(y'"Z2-e«$tL^lJl^^**, mi^fig^^^m^LrlsS^ 
li> 3fi:, 4ffit:mj^i-^^ t75«nr*gT-ib'2)o tfUv^^ t:9v>. liV^v^, tT ^ 

h'jTv>, -rv^y';>, ^^v'';>, ^ 

^>X:t^-<fy*-;i', ^Ty*-;u, ^> y'-f-ry*-;!/. -fy^Ty*-;i/, v^r 

y'-;w, -^TvT y'—;i'. y >J-^-<j-y- ^^X-r y rt^-^f y"-;w. tfnuv^. tf 

S L < . ^(DUtL^'mi9ctmmzM7j<ir:ht. t: 'j v > . y > , 
tfV^v:^, h'JTv^, t:yy*-;i., ^ 5 ^>X^5^V*-;i/ 

, h';Ty'-;i^. ^Ty*-;i/. ^>y^Ty*-;u, y r y*- ;i/ . ^>X-fy-f-TV- 

T{±, f^ii!!OZ2> R21> R22> Y2I> Y22> Y23:fcct ?/Y24 75^^Mt3M5^*^l*OC t 
o 

[0 0 8 6] 

Y21. Y22x Y23i3ct;0^"Y24i±, -^^-^^5*311;, tK^/^^^^x y^UVyf^^^, T)l^)l^ 

^y^UT)\^^)Vm. T)\^^~)Vm. T7)V^)Vm. T')-)\^m. mMW^. vr/^ 
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T§ K^, '^u-^ vm. :^)\^^>yr< K^. :^)vy r^-( r 

10 0 8 7] 

R21. R22, Y21. Y22. Y23isxrfY24i)^'^izw:mm^^-nztii^-armj:m 

fzit^m]kT)i^^^)vm. ^m^3-i 2<Dmmtfzii^m^'>i^t3T)\^^)vm. Rmw 
2<Dm.mttzit^m%'y^^T)v^^)v^ {\^x±(r>^mt^^m.^m-r:hi>(Di)^m 

^ sec-y^;i^, t-7'-^^i^. 2 - Ji-'^^u-^^ 2 - ^ -f-;!^;^ — ;u 3 - "7 

> T';-;i/^ (^J£{i\ ^ji-^u, 4 - t 2, 4 
- V- t -T 5 jc::^;!^) , ^I^H* (1^Jx.{i\ \lvV'])^^ h U T V 

2--7';;i'. 2 --f-j^^;!^. 2-tf';5v-;i/. 2 --^^ v'^T v; , ->Ty 

^h^v. Jih^v, 2-^h^va:.h^v, 2-> ^ y 7.)^/•i^^=.)^/:^. Y^y) , T V - 

(19iJx.{S\ v^j^y^ 2 - ^ -f- 7 ^ y ^ v . 4 - t -7*^;u-7 y ^->s 

3-jihn-7iy + Vj 3 - t -■y'-f'-'l-^t^ v:^ j: y ^ V. Z-:^\^yfi 

^U/N'^'f;!/) , T'>;UT5yS (15!lx.{d;\ T-bhT5K\ ^>XT5K\ 4- (3-t- 

^i^T^y. -ff-ivTxy, va.^;uT<y, y ^;i/-7'-f-;uT 5 y ) , r^'jy^ m^\t 
, 7 - ;u T 5 y . 2 - n D T ^ U y ^ 1^ ^ x fi\ 7 ^ - u h\ y ^ 

;i/'^l^^K, N, N- v-7'-f-;i^'> P-f K) , r ^-r ;i^T ^ y ^ (^Jx.(S\ N, N- 

2 -T^y + ->jn^;i.^^) , Y X) -^^^^^ (0iJx.{f\ 7i-;v-f-^, 2-rh^ 
V- 5 - t -:t ^'^-'l^-y jt — 2 -ii i\y^^^yV x.^)\/'=f-^) , T Jl^^ ^ -> 
;u.i^-^;i^T 5 y ^ > h ^ ~> T 5 y ) , x;u.-^>T^ (^?!)x.{i\ 

y >'j:^;P*;^T ^ f\ -^:y-t'>;^;V'/-^ >t 5 K, p - h;i/i>;^;i/*>T5 K) ^ ij 

•7T't-r;i^^ N-j:--f->'Wy>;i-7 r ^-r N, N - v T'n t: 7 r ^ ^ 

, N-7 j:.^;u>?.;1x-7 r -t-r , x;U4^j=.;i^^ (^Jx.{i\ y ^ > x ^ 9 y 

. 1 -7 j^-;L.-r h 9 v'-;u- 5 -:t^v. 2 -7" h 7 Kn v v) . Tv'^ 
(1?IJxtS\ 7ji-;UTV\ 4 -y h ^>'7i-;l'T V\ 4 - tf/sn ^ ;l/T 5 y "7 ji-;l/T 
v\ 2 - t Kn^v- 4 -yn/N-y ^ j^;i/Ty') . 7'>;u^^v* T-t 

)Vi7 )i^t^y) , -> 'J v£ (15iJx.{S\ h 'J y V >; ;i/:4-4rv, v7'^;w 

y -f-;!/ V 'J v) , r ^) - )i^:t^yi7 )i^^^^)i^T < y ^ (^Jx.{i\ -7 ji y ^ v ;u 

^;UT5 y) , ^ 5 N-^i^ v^-f 5 K, N-y9)U^ < K) , 'Vxn:^ 

■f-^^ (I^JxJf. 2 -^>"/-?-T V'J 2, 4 -v--7jcy :^'>- 1 , 3, 5-h 

T v'-;i/- 6 -^^i-. 2 - tf 'J . 7. )iy ^ :=.)i^m m^H. 3-7jcy^v 

yn tr;i/;^;u-7 >f , d^;^ (^Jxt^. 7 ^ y ^ ^^'^;u:i-^ 
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v:^ . Tv;u^ (^Jx.(±\ T-b-f-;u. 3 - "7 ji - ;U7'n/N°y ^>v*-r;i' 

[0 0 8 8] 

HufS— Jl^^ (2) ■eft$tL^7^^->T->^#3^>^~7fc^^'tt-e*'5)*l-^^-^±^ 

^=.'0 -^y ^ 7- Vy :^^)\^^'T ^y ^ X h V A) 75^^-^^ 

[0 0 8 9] 

[0 0 9 0] 

321- a24i3J:U^'b2i- b24(i. 'etL'e'tLX2i - X24 J3 J: ?/Y2i - Y24 OM^^m^* 
-To 3 21- a 24 (i. -?-n-?"tL?435:H. 0 - 4 OSic^^i-T^^ ^T7&«|sIB#tz0 tc^-SC i: 
{±^v^o b2i-b24fi. ^n-^^^ffijtH. 0-4OMi^^^-to a2i-a24i3itf 
b2i - b24<7)v^-rti75^75^'2 Jil.±<7)MI5:-e^^ i: ^ {±. X21 - X24 is J; 0^^Y2i - Y24<7)i/^-f 

[0 0 9 1 ] 

a2itb2i{±, 3 21 H- b2i = 4 <^M#^?i^.:-t-o #l^$f * Lv^Oti, a2i75n i f>:{± 2 
^*L. b 21 75^'3 1 7^^(4 2 ^^-ra^^^-tir-e^t), -e-co^r^-T'^). 32i75n^«L, b 

[0 0 9 2] 

a22<hb 22 , 3 23 i:b 23 . 3 24 t b24 0#^«^'g-tJ-i*:i;:fcv>-C 3 21 i: b21<^^<i^'^ 
[ 0 0 9 3] 

Mi: LTftdFi Lv^^(7)(4, TK^/^^iOftfetC. ^m^KMh LT, Li, N 3 , K, Mg, 
Ti, Zr. V. Nb, Ta> Cr,Mo,W, Mn, Fe, Co, Ni, Ru, Rh, 
Pd, Os. Ir, Pt, Cu, Ag, Au. Zn, Cd, Hg, AU Ga. In, S 
i, Ge, Sn, Pb, Sb. Bi mifmihi\.ho t LXii. V0> G e Om^^ 

tti-t L<mifhiX^o tfz. 7i(,mimt LT(±, S i (OH) 2> C r (OH) 2, S n 

(OH) 2^mi-t L<^tf 'bn^o ^hiz^ ^^uyyimst ltj*, a i c i , sic 

l2> VCU VCI2, VOCl, FeCK GaCK ZrCl mi)^m^fhiX^o 
■Xi>. Cu, Ni, Zn, A 1 i L < , C u 7)^^« t S L v^o 

S/c, L (2ffiC0ii|S^) ^^LTPc {y 9U'yT~ym.) ii^2WW (15!)x.(S\ Pc 

-M-L-M-Pc) ttz[tzm.w^mWLLxiiX.<. -eoBfc^Mfi-e-n-e-'nisi— Cab o 

T ^) -1) ^ or-* o T ^> J: v>o 
[ 0 0 9 4 ] 

L-e^^ti-S) 2fiffiOii^*t±, :t^->^-0-, ^^*-S-, ;^;u.i^-;vS-CO- 
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^)^.T-mfi6-~2 OT-^;&Ci:755~»S L<. 6 1 6 75^^$ L v^o im<D^mm 
J 0 2 5 7 1 

Tv;vS. Tv;i-T5y«, T^>r ^i-K. ^ ;i./<^'f 

r 0 2 5 8 1 
[0 2 5 9 1 

miiE# 2004-3035123 
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^- V : 80/ 



±ur^.>^^^mr.^u r^^^^m^^xf^y^^^ ^^m^^^tn^ 

o 

:^ V -7 J. y ^ V ^7)^^-^ i ^ o 

)ut^i^mm^tL^-o vV;i^*^v«<^^Ji-t±. h.;^^;vvU^^^^^>. v^^-^w 

[0 2 6 81 

tBSEirf 2004-3035123 



mm 2004-041207 



^-v: 81/ 



v:^;i'>-K^;w^4r v^<7)^?!l{-{±, ^ h ^>';^7;1/:}^'^;p^^ v^, y( y-f u rf. ^ i] )V ^f. ^ 
10 2 6 9 ] 

^ J: Xfmm.^(r) T >; - ;u ^ ^ i> :^ ;u ^ + v^tJ^'^ tfi^o T - )Vt^Zyii 
)Vyf.zz.)V^^i^^t LT{±, ;^*J!^.^=-m75« 7 - 2 0 <7) T 'J - ^ > * ^ 

[0 2 7 0] 

y^ij^-^tfi^o T';-;vT5 y^i: trti, j^^i^.T-ifcT&^^e - 2 0 <7)t >; -;i^t 5 y^ 

o 

y^-h^'^tfi^o ^T-n-EiT5 y^i: L-C{±. ^^ii:2 - 2 0 ffico^-f n|lT ^ y*75^~^j? 
[0 2 7 1 ] 

■h^^tfi^o T v;i/T 5 y LTti, ^^i^T-i5:^^'2 - 2 0 or -> ;i^T 5 y J L 

T$y^. T'n ii^^;l/T5 y^, ^ > ;i/T 5 y N- 7 ji-;i/T-t^;i^T 5 y i3 
ctffS, 5 - v X;i/.i^^>vM -'I'T^ y^75^'-^itL-2)o 
[0 2 7 2] 

I^^ K^i:Lr(±. j^*;M^=-i5C75n ~ 2 0 (7) •> b K^Ti^^^i Lv^o ®^^O0!lHl±. T 
;u^;u^ioJ:?/T -^I'^T&^^^itL^o -^z K^OiJOtcti, 3 -y ^;i^>i' W-f K^. 3 

[0 2 7 3] 

:^)Vy r^^ )\^T ^ ymif^tti^o fiJ^^ol^J{r{±, T;i'^;i'^75?-^J ti'So ^-'W^r 
5 y ^<7)0!|t;{±, N, N-v7'nii;wx;U7r^W';i^T5 y^Ti?^^ tL^o 
[0 2 7 4 ] 

7;un4^ v:^7 ;i/.-}^-^;UT 5 y Mj^*^*-^ ^ T 7W :3 + v -'W T ^ y^io 

LT{±. >^^;^T-i^755'2 - 2 0OT;i^rr^v;^;i'.i^'-;uT < y*^^^$?i Lv^o M^^o 

[0 2 7 5] 

y ^ J3 J: O'iE® 7 'J - ;u ^ ^ -> * ;w 7 5 y * n ^ o T') 

miE# 2004-3035123 
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^-v: 82/ 



10 2 7 6] 

;^;i..-^j:.;i^T ^ y i3 J: tfilMJ^cT) T ;i^S^/T 'J - ;i^y> ^i^* - T 5 y^75^^-^tn 

, y ^;i/jx.;w.-t:^;i,T^ y*, N-7i — ;u-y ^;i'j:^;p^^;uT 5 y yju~)V7.)V 
10 2 7 7 1 

^ -^*IM^-^75n - 1 20^f-n^;^;i/.i.^;l/T5 ySW* Lv^o mi^^<7)^Jtc{i. 

^- ;i^T ^ y 3 -kf v>x;u4^-;i/7 5 ym-h^-^Oi^o 

[0 2 7 8] 

ni^y^;i/;i.j^;i/^75?^J ^y-u^T^ )V7^.=. jvmt LX{i.^ ^mWi=^WLi)^ \ - 2 0 (D 

[0 2 7 9 1 

^7"n?ix;u-7 ^' m.^^'k^'T Z>^'ruM.^ ^ -;u^i3 i JK|tt#^<7) 

[0 2 8 01 

t;w^;1/. t --'i^S.CK'^-r n3Eif-:tSt;{±. Mi^^^^i"^ T;k^;u. T --'I'S.O'' 
[0 2 8 1 1 
[0 2 8 21 
(0 2 8 31 

y.;u-7 r ^-r r ^-f ;u^i3j:0f|!tte^o>?>;U7 r^'f 

vy-f-;i/>^;i/-7T^-r;i^^i3J:t;^;/- (2 - t: Kn^vjc^;u) y. ;u 7 r ^ -'l^^T&^^-g-S 
[0 2 8 41 

^AU, — (4) . (4 -A) aUXf (4-B) Hov^TUi^1->&o 

miE#2 004-3035123 
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(D^M^j:< ti>2^f)mmnmx^^oi}^^niki-tL^-o ttz. a4i> b4i. C4i<r>^x^ 

^^^Ti^^if'^^x^o C4i75^ TiB-«£^ (4-c) xm^n^^^m^mme^^mn 
mx^^m^ii^ (4) it-n^^ (4 -A) nffl^i-^o 

10 2 8 61 
Hb4 61 

-^^ (4-C) 




(4-C) lii3v>T. Bii3i:O^^B2li. = C R41 -i3 J: t>--C R42 - 

3^->^. T'J-;w^^v^. -.^n^^:^'>». v.;;w:t^v», ^'-^^^ J,^ ^f- * 

mSEJlf 2004-303512 3 
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^-v: 84/ 



G^-cm^^^mnmtLxii. yi^mm=f-. ^-xnyy^^. ^^^^^^ 

3:^v*;ui^-;^»> ;t;;wi^:^v;^*, ^;wn'^^;u*. tKn^v*. T^i^n^v^. 

R41 i: R45> *^vMiR45 J: R46^^^IS^tr 5 6 MH^M L-rJ> 
A R R4e. G4t:-^$^^^S^*'^tmicE^5|^i-5y^<^ 

smiVbTti ±fSG4. R41, R42-eW5tg^»?:^tf^-i:'&^-ei^o ^^c. A4 

llmzft: ry^^'y^.^ty. r>vi.^)^m^ty m. '^^"^ ^J^Wl 

t ^] ^ 2^ ^ ^ y ii^^t. Lv>o 

C) t:-*$tL^«ii-e*-l>t^{±. (4) li-^^ (4-B) 

^ o 

[0 2 9 21 
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^-v: 85/ 



m4 7] 




[0 2 9 31 

±IE— (a) (e) Hisv^T. R409 ^^^ R4i7{i, — (4 -A) IciJlt-S 

G4. R41. R42 i:|W|«<7)M^*=S-^-ro 
[0 2 9 4] 

*i§^tci5v^-c, Lv^ttiiti, Tie-^^^ (4-D) -es$tL-i> 

[0 2 9 5] 
[it4 81 

-«Sx^(4-D) 




[ 0 2 9 6 1 

, <r pm-/)^o. 3 0JL:iL±<omTis?itt*T-*^<7)^^'«f t l< 0. 4 5 i^j.±<Dm^mm^ 

Ti^'Mt^Wi L < ^ 0. 6 om±<7)^^igi?H4^^?i|f tcft^j Lv^;0^ 1. 0 t 

^^X-^i:^K f¥X-i>. Rm^2~~2 0<D7'>)Um. ^m^2 ^ 2 0 (D7 ^ t ^ iJ 

-I^D^. i^rym. ~ 2 0(7)t;i^^;p;^;1/.-^-;|/^. ^^^6-2 

OOT'J -^I'X;!'.-^-;!'^. ^mWLl -2 0 (OiJ )Vy<^^ )umRrfRm^l -2 0<7>^^o 

tbiiEJl^ 2004-3035123 
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/^-v: 86/ 



i^mm^. mmtm. ^wm. m.m^m. tv;^^. rjx^^^^yijjv^^^vm. T 

S7tf±^;v7r^^;v*^*i-o '4^-c-^>. TRM.i^. 11^:?^^ 
nej^^^^-t;i>*t^. M}^»^:L-Cf±, -flX^ (4 -A) -C-mB^L/^m}^*. G4> 

A) (4-B) (4-C) ii^rf (4-D) (D^r^ii. > -tf >sf #«:T(±^^ ^ O 

;v:i-^->^;w4^-^;v^^ (^Oxi4\ m- ^ n n 7 ^ 7 ^ v ^ ^w^i^'^^v) . I^^J/^;^/^^! 

^;i/^Vv) , /Nuy^'fbTV-^i^^^v^ (1^Jx.ld:\ ^ >- 7 n n 7 ^ - ^ v) . 

vyuu^^jv^if) , 2om±(7)^ plS^^-0. 1 5J^i±<7)«^=-im?J^^-eM^ 

r/m^^ (^Jx.tf> 2--<>v'^^-9-v'-;^i^. 2 --<:-v'^tv'j 1 2 

R45i3J:0^-R46i:Lrft?tL<(±. tK^I^.^-, T;^^;^»> ^ ~ i:*;^2£ J ? + 

miiE# 2004-3035123 



J^iS2 0 0 4-0 4 1 2 0 7 ^-v : 87/ 

,y*, Tv;wT^y»^-^^), ^^iaf*t<«±7Kfmj. 

[0 3 0 4] 



ailiEiif 2004-303512 3 
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(a-1) 



l«l 4] 

A— N=N— B — N=N — C 
A B 

CN 




(a-2) 



(a-3) 



(a-4) 



NC 



(a-5) 



OoN- 




(a-6) 



N= 

[0 3 0 5] 



// W 

s' 



CN 



CN 



r-^ CN 



CN 



CN 



c 

H3C CN 

>N 
HN^^ 

\=;; — SO3H 

H3C CN 



W-SO3H 




SO3H 



SO3H 

H3C CN 




SO3H 



HN^^ 
H03S-^ 

H3C CN 

\=^S03H 



HN 



H3C CN 



hK-n. 





HN 



SO3H 
H3C CN 



SO3H 



^^Vn^ SO3H 
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(b-1) 



1*1 51 

A— N=N— B — N=N — C 
A B 



C 

H3C CN 





(b-2) 



SO3H 

0- 

HO3S 



H3C CN 



CN 




H 



(b-3) 



CN 



CO2H 

0- ^ 



(b-4) 



HO2C 
HO2C 



(b-5) 



HO2C 



^S03H SO3H 
H3C CN 

HO3S-O 

CN 
-H-N 



W-SO3H 



HO3S 




CN 



(b-6) 




CN 



H3C CN^ 



HN 



SO3H SO3H 



H3C CN 




H 



^^V-N SO3H 
N 



SO3H 




(b-7) 



HO3S 




SO3H 



HN 

H03S-Q> 

H3C CN 

>-\ W-S03H 

W~-S03H 
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l«l 61 



(c-1) 



A— N=N— B — N=N— C 
A B 

H3C CN 

H 



H3C 



N-N 



HgCS-^S 





(c-2) 



N=^S03H 

H3C CO2NH2 
H 



SO3H 



(c-3) 



(c-4) 



HzOjP 




CO2H 




CO2H 
H3C CH3 

Vn SO3H 



H03S^ 



10 3 0 71 
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A— N = N— B — N=N— C 
A B 



(d-1) 



HO3S 



(d-2) 



HOzC- 




(d-3) 



HO2C 



(d-4) 



HOsS- 



(d-5) 



HOaC- 



(d-6) 



HOaS- 



[0 3 0 8] 









I 

CH3 
I 

C2H5 



SO3H 



\=D^S03H 
H3C CN 

^ \=>S03H 
\=^S03H 
H3C CN 



NH 

SO3H 
H,C CN 




SO3H 




HN 
H3C CN 



^Q>-NH SO3H 




NH 



/\ ^=^S03H 

\=:r-~so3H 

H3C CN 

-/Vnh 

^ 'S03H 

S03H 
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tbiE# 2004-3035123 



2 0 0 4-0 4 1 2 0 7 ^- v : 93/ 

A— N=N— B — N=N— C 



A B C 




I 

C2H5 



[0 3 101 

fflH-Jl^^ (4) . (4 -A) . (4-B) . (4-D) T'^$ tl^ T V'^*4{±. ->'T 

LT(±. #Jii2 002-11346 0 lc|eao:ftr-^m; i)^mx-^^o 
[0 3 1 1 1 

-7 ^ >'i' ICioV^T. Amax;5?350nm:*^?>500nmlC^^^^p^ (S) {4mrii<^— JJS^ ( 

1) i/c{± (4) X'm^n^mn<^i\^. m^<D-i j^.a-^^mRzfn^mMmftLim^^ 

[0 3 12] 

2^^^T'{±> -fyy^^yi^^^ (4) -C^$n^^#^$f^ L < (4. 0. 2- 

2 0®S:%^^L. J:«)ftfiL<l4, 0. 5 ~ 1 5 Kfi%-^^i->2,o 

miEJ|t2 004-3035123 
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^-v: 94/ 



[0313] 
[0314] 

■^^■t hT V ^ y-m^A ; Mx.Ji'^^v'; r-'^^ft^^/ ^ + ^ y y -;i^^3m.|f<7) j; 
^ ti:;<^ym^ ; ^Jx{i'-:^-7 h ry v^^y ymn^(nxnt£^y y^.mA^ 

r ^ 'J J ypkm^^m^fh^tt^X'^ho zfih<DmPtit^ i^u^ytr 

<r>—U-hmW.LXt)>sbX^:x.x3-^^-f^ii<DXi)'DXiil <, ^(nf^^<7yij ^-7 y ^ - ij 
•^tyiiT)vij^)^m'^. T y^^'y 2^(DX ^ ^j:MM<oij'f-tyx^'DX x\^^L. tf; 
vr-^A, 4m.Ty^~-yAm.(Dio^^^m.(Oij^tyx^-oXiiX<. ^hizii^ixh 

[0 3 151 

T-'; ym^^-t^T') L < ti-^xv ;i^T v*^5|s|- ; ^jx.(i~^ y y°v yym.^t lx 
\£^Vx3ym. ii°y v*n h 'J T y'-;u^^^-r ^ T y*y ^ ; 0ijx.(i"T - r-'y^ 
^-^u^i^Msi., ^nvT->^#. :i-^yy~)i^mu<^x^^j:^^ymm-;i^'y^~ 
;^y^>^f4^ h >; y Ji-;i^y 5^ >^f4> i ^ 

X. :h yh^y^. T>hy^y>. T>hyt:'JK>'tt<7)j:^;t^y> ^.^n. M x 

^jctv^L, trVv^-i/A, 4i^T>^-'i7AiI(Oct d ^^M<7)p^^^>T-^o-C^> J: < , 
[0 3 16] 

i^rypk^tLxii. y h'T~') ymm-. ^ y vy^y-fi^mm-'Tyxo^j^Ty 

y ^>^f4 ; vT-^^f4. ^^yy->'i^^#, y n^r-^^flcoj; ^ y 
14 ; V y ai - ;i/ y ^ h >; y ji - y ^ >^f4. ^■•f > x >^#co j: ^ ^ :^ 

A^f4 ; y ^ n vT->^f4 ; T> h y ^y >^+4 ; MA.i£iJ y y°'J ^^iJ^'^^^-i: LXy 
jLy-)vm. i-yv-j\^m. T-'; >^=^*i-^T';-;i/^ L< }i^x';;PTy*^#. ^ 
> . > v3'i^f4^^tf^- -t/i^^-e^^o ^tiibO^fl-ti^ n^y * TO— gl5 

/ii^'^5I^LTl9J«!)T->T >^M1-^ ^co-e^oT^ J: < , ■?r<7)i§^(Dij y y 9 - ii^ir y\t 

7 ')^m^. rye-^ i^(7)X^ ^^MM<7)ij^^yx^'oxii x\^^L. tfyy^yA 

[0 3 17] 

ii:^ti^f4. ^14^*4, ia^14^*4. SlDl4^$^^07Kv§14^f4^ffl>'^ 

C.I. y-f h t'-y K2, 4. 9, 23. 26. 3U 39. 62. 63. 72. 75. 76. 79. 80. 81. 83 
. 84. 89. 92. 95. 111. 173. 184. 207. 211. 212. 214. 218. 21. 223. 224. 225. 226 
. 227. 232. 233. 240. 241. 242. 243. 247 

C.I. h^<-< ^Uy h 7 . 9 . 47. 48. 51. 66. 90. 93. 94. 95. 98. 100. 101 

C.I. r^Ui^ 8 . 9 . 11. 12. 27. 28. 29. 33. 35. 39. 41. 44. 50. 53. 5 

8. 59. 68. 86. 87. 93. 95. 96. 98. 100. 106. 108. 109. 110. 130. 132. 142. 144. 
161. 163 

miiEJlf 2004-3035123 
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^-v: 95/ 



C.I. V4 Uir K 10. 15> 22. 25, 55, 67, 68, 71, 76, 77, 78, 80, 84, 86 

, 87, 90, 98, 106, 108, 109, 151, 156, 158, 159, 160, 168, 189, 192, 193, 194, 1 
99, 200, 201, 202, 203, 207, 211, 213, 214, 218, 225, 229, 236, 237, 244, 248, 2 
49, 251, 252, 264, 270. 280, 288, 289, 291 

C.I. Ui^ Vry y 9 . 17, 19, 22, 32, 51, 56, 62, 69, 77, 80, 91, 94, 97, 1 
08, 112, 113, 114, 117, 118, 121, 122, 125, 132, 146, 154, 166, 168, 173, 199 
C.I. Tv-y VU-y K35, 42, 52, 57, 62, 80, 82, 111, 114, 118, 119, 127, 128, 131 
, 143, 151, 154, 158, 249, 254, 257, 261, 263, 266, 289, 299, 301, 305, 336, 337 
, 361, 396, 397 

C.I. Tv-y V/^^-tU-y h5, 34, 43, 47, 48, 90, 103, 126 

C.I. Ti^ y K-f^n-l?, 19, 23, 25, 39, 40, 42, 44, 49, 50, 61, 64, 76, 79, 110 
, 127, 135, 143, 151, 159, 169, 174, 190, 195, 196, 197, 199, 218, 219, 222, 227 
C.I. Tv-y Kr;i--9, 25, 40, 41, 62, 72, 76, 78, 80, 82, 92, 106, 112, 113, 120 
, 127 : 1 , 129, 138, 143, 175, 181, 205, 207, 220, 221, 230, 232, 247, 258, 260 
, 264, 271, 277, 278, 279, 280, 288, 290, 326 
C.I. TV y Vy'y -y ^1. 24, 29, 48, 52 I 1 , 172 

C.I. ')T^y-^y'Vy K3, 13, 17, 19, 21, 22, 23, 24, 29, 35, 37, 40, 41, 43, 45 
, 49, 55 

C.I. >; T^-r y/NM :tl^ y M, 3, 4, 5, 6, 7, 8, 9, 16, 17, 22, 23, 24, 26, 27 
, 33, 34 

C.I. T^x-r •7M-3^n-2, 3, 13, 14, 15, 17, 18, 23, 24, 25, 26, 27, 29, 35, 3 

7, 41, 42 

C.I. ')T^7-^ r-y)V-2. 3, 5, 8, 10, 13, 14, 15, 17, 18, 19, 21, 25, 26, 27, 2 

8, 29, 38 

C.I. ^7- ^ -f-f^ y 5, 8, 14, 21, 23, 26, 31, 32, 34 

C.I. ^-^y -y^^V-y K12, 13, 14, 15, 18, 22, 23, 24, 25, 27, 29, 35, 36, 38, 39 
, 45, 46 

C.I. ^-1/ y ^ -^i-Vy M, 2, 3, 7, 10, 15, 16, 20, 21, 25, 27, 28, 35, 37, 3 

9, 40, 48 

C.I. ^- V -y -1' j:.n-l, 2, 4, 11, 13, 14, 15, 19, 21, 23, 24, 25, 28, 29, 32, 
36, 39, 40 

C.I. ^- V -y ^ ^;l^-l, 3, 5, 7, 9, 22, 26, 41, 45, 46, 47, 54, 57, 60, 62, 65, 
66, 69, 71 

C.I. ^- V -y y ^^8, mii^Whtiho 



^<i:^(Di,<D-bmmX'^ -X^^^MLX^tii - ^ T.ilhe Society of Dyers 

and Colouristsli), refcSTlff)SM#1gKJ B «*m#m^«(1989^TiJ) , [mWiBM 
lSffli$#fJ CMCtti)K(1986^TiJ), rWJ^>^*$tTj CMCtb)l5(1984^TiJ), W. Herbst. K. 
Hunger^^tc J: ^Industrial Organic Pigments (VCH Verlagsgesel Ischaf t, 1993^TfJ) 

mm. uyRv'^^) y y^mm. ^ y v n'^M^, ^i-^') K > ^.mn. v ^ ^ -9- v 

y^.mn. ^v^y k >; / ^ y 7 ^ n y^.mMs v^^r h tr n n tf n - )V^Mm 

iE^Mft-eti, m-fe^fl-OC. I. Pigment Yellow 34, 37, 42, 53^ 55^^,MI4-<^C. I. 
Pigment Red 101, 108^ t% WmM#4<7>C. I. Pigment Blue 27, 29.17:l^i:% ^7 y 
^^M#<OC. I. Pigment Black h ^ if, e^M#<7)C. I. Pigment White 

4, 6. 18, 21^ t'^mf^ - t -h^X' § <2)o 



[0 3 18] 
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^-i^: 96/ 



[0 3 191 

>mM. T> Y y y ry hriiyBM (fzt^iXC. I. Pigment Blue 60^ i:-' 

~yM^ tv^-^Jt LT(i. C. I. Pigment Blue 15:K |5ll5:2, |b115:3, |bI15:4. 

|Hll5:6'tt-"<7)|^-7^nvT->. ^7 n d4^v^ L{g:ta*'fb$i7 ^' n ->T- T^i^--^ 
A 7 ^ n ->T->-eii E^^-N #11=860475-^ (liefcOMf4> C. I. Pigment Blue 16T'^^M 

^<7){iC. 1. Pigment Blue 15:3, 1^15:4, T ;b 5 ^ A 7 ^ n v T- >) ^^iilff-t L 

[0 3 2 0] 

^iF'&rv^L^feOMI^I-'eJi, TVmn mt L\^mt LX{i. C. I. Pigment Red 3, m 
5. |B]1K IWI22. |5]38, |5]48:U PI48:2, 1^48:3, |5l48:4, |1I49:K |5]52:K |5l53:K 1^ 
57:K |W|63:2, {51144, 1^146, |5ll84) ^j: t\ "fT'^)*?* Lv^^)(7){iC. I. Pigment Red 5 
7:K {51146, {51184) , ^-t^^'J K>^,^f4 (^f i L v^^J t LTJiC. I. Pigment Red 122 
, |5]192, [51202, [6]207, [51209, C. I. Pigment Violet 19, {6]42, ^ z^^"?:- ^) ^l? ^ L 
<7)(±C. I. Pigment Red 122) , ^i^-ft tt - + h >; r 'J - -'U AMf4 

i Lv^-Caji: LT{± + -9->'-r>^,<7)C. I. Pigment Red 81:1, C. I. Pigment Violet 1 
, [5)2, [613, [^27, [5139) , i^'t^-^i^y^.BM m^l£C. I. Pigment Violet 23, 
{6{37) , Ml n D e n-;u^.0$4- (15!lx.{fC. I. Pigment Red 254) , ^VU^BM 

m^ii'C. I. Pigment Violet 29) , T^hy^yy^MA- (^JxtfC. I. Pigment Vio 
let 5:1, mSU mss) , -^t^yp^f^ m^l£C. I. Pigment Red 38, 1^88) m^f-t 

[0 3 2 1 ] 

n^mntLXii. rvmm mtLy^mtLX^t^yrVmn^^o^C. I. Pigment Ye 
How 1, 3, 74, 98, v>^Ty'Mf4^<7)C. I. Pigment Yellow 12. 13, 14, 16, 17, 83, 
^-^TV^OC. I. Pigment Yellow 93. 94. 95. 128, 155, -^>X-r 5 ^V*n >^<7)C. 
I. Pigment Yellow 120, 151, 154, 156. 180^ =t tJ-t:- ^^t? i L ^ Ofi^ > v v > 

mt^^^w.mzitmLti:i>(D) , ^ v ^ ku > • ^' v ^' > k-; 7 y^.mm (ttt tv^ 

^J<!:LT{iC. I. Pigment Yellow 109. 110, 137, 139^ t') , ^ J y ^ ayBM 
L^mtLXltC. I. Pigment Yellow 138^ f) , yy/^y Vr^yM^ (mK.i£C. 1. Pi 
gment Yellow 24^i:0 i}mt L < m^^htl^o 
[0 3 2 21 

yy y i^mnt LXii. mmmM mtLiimtLXUiJ-yt^yyyy^, -^if^^^ 
^ h) ^T-'; y-fy-j^ t Lv>^)<7)i: fc75^'-C# ho 

COife, -^Vyvm^t (C. I. Pigment Orange 13, 16^ i:') (C. I. Pigment 

Green 7^^ t^) ^-g^ffl LT i i V^o 
[0 3 2 31 

(1) 

(2) M^^^epW (CMCtBfK 1984) 

(3) ftffM*4)Sffl?$#i (CMCtBKS 1986) 

(4) *{1#I1^5,554,739-^, [515,571,311^ 

(5) #^¥9-151342-^, [5110-140065-f-, [5110-292143-^, [5111-166145^ 

miiE2|f 2004-3035123 



#SI 2004-041207 



-^-v: 97/ 



[ 0 3 2 4 ] 

^^m\,z\tmx^^mn^<r>m.mi. ^mkxo. o i~i o fMm<Dm.mxhh:lti}m 
:jn^K5;i/x 3^n — j^— /n'— ^^i^, -f^^-? — > 

#tL<ffl*5#fJ (CMCtaiK, 1986) 
[0 3 2 51 

^l§§gtCfflv^ibn-2>7Kv#14^f4i: tT{i#ra2 0 0 2 - 3 7 1 2 1 4 -f-^^lCfEfcO-T 
■b'^^^fl-. #^2002-30911 8-^<2r#tCfH«<7>7^ n vT::i>^#. #^2 0 
0 3 - 1 2 9 5 2^-BLXfW\2 0 0 3 - 1 2 9 5 6 -^^^4'<7)>ic^147 ^ D v T- 

[0 3 2 61 
[0 3 2 71 

Tffl ^ t tS^'t? § ^ ±IB7K?lfn14*^vt?PJ ti > ^m^^-B^-eii ^' > ^ ^ 

f;i^?**07RM14^1tv#^7i)M$ffl$n^o J: ^ ^fb-^tJi: L-C{±, T;urj-;i/ (^J 
x.{S\ ^^J'y-JU. ai^y-;i/, -/n/NV-^i/, ^ v 7°n/N°y - y^y-)]^^ ^yf 
s e c --/^ y t -T'^ y ^> ^ y ^^-i^-y -> n 
^^^J-iV^ V )\'T )\^^ — h') . ^jffiT;!/^ — (^Jx.{i\ > U n - ;u 

, vJc-^^>^''<; b >; a:.-?^ ^ ^-'y rr-;u, .if -x -f- > ^5-' «; n - , -fu\iv 

yif^)a — )iy, v^n t: ix>'i7*i; .if' J T'n tf > ^- n — ^^^f- p > >J n — 

'Jrr-;i/) , (^Jx.{S\ > 'J n y ^ ji- 7^;!/, a:^ 

> i/'; 3 — ji-^y jL'^;ujt. — 7^;i/, 1/ >^ ^''V 3 — y >'"-f-;v JL — f-;i^, va^-f^i/ 

y jt^f-jUj^—T-)]^, -J j^^vy -^'^J y )V:x,— y- ynkfi/ 
3 — ;i/^y y •f-;i/jn.-x;u, 7°n n° - y y-^;!^ J^- t-;v. v-7°nt: 

n-;i.i/T-bT-- V y )V u - iV^ y y "f- )V:x. — y- )VT -ty- — Y ^ h 'J 

u > i^' 'J — y y — 7^;u, h i; j^-f- > ^* U — y j^^;!^^:. — -r;!., 
J^-f-L.-^^'''; :3-;l/-ty ^ T ^ >- (^!lx.(i\ / - )VT \ y ^ VJ^ 

^'y-;i/T5>, h';j^^y-;i/T5>. N-y^;i/ v ji y - ;i/ t 5 > . n - 

T5>) i5 J: CK'g-olfeo^g'tijgi^ (^Jx.{i\ *;i'AT5 K. N, N- vy 7 5 

h% N, N-i^y •^;i/T-b h T 5 K, v y ^ -(Wi^ ^ v K, ;^;i/.i^v>. 2-tfn'; K 

N-y ^^u- 2 - tfn i; N- 2 - en 'J K>. 2 v*'J 

1, 3 -v^^'f-;!^- 2 -'f < ^^v*'j vv T-bh-h'j;w. T-tyy) i)^mfhfii>o 
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1^. BfrlE7K?lfPl4^^?§^fiJ{i. 2tt^m±^flf^fflLTi ctv^o 
[0 3 2 8] 

[0 3 2 9] 

z<Dt ^(Dmrnyj-mtLxii^ mw^zx^mm. m^^mMiizx^mm. mt^i^zx^ 

[0 3 3 01 

v^H; A n 9 K\ h <; ^ •f-;Hr^;i/T A ^ u y 4 h\ 7- h ^-f^)i^T — 

r>A^n^^ K^co;?7^:t >tt#Mil&'l'4^J^^ :t ^ ^> J^-f- 1^ > 7 - 7 ^ Ji- 7" 

[0 3 3 1 1 

#ffivS14^Jo##»{i^ >^^t-J^+LTO. 0 0 1 - 2 0 Km:%> *f i L < {i 0. 00 5 
~ 1 0Ki%. jEi^^fi L< (iO. 0 1 - 5mmx$>^o 
[0 3 3 21 

1 5 0 x:i^±-e^b-^)>^^ ^ l < {± 1 7 0 

(2, 4 -V- t e r t -T5 -i ^ u- vf^ {I, 1 -v^^ 

^u^:/ v*ai— 2, 4 - v^' on-^>'v*jL- K-f-'v^W'^^y'j:-— h . 2-J--f-;i'^ 

^->;u- p - H Kn^v^> v'o^- , T 5 (M£fi\ N, N - v j:-^ Kt':^? > 
K\ N, N- ;i-T 5 K) , T )umtfziiy ^ y - )um. ('fVA 

xT 'J ;vt;1'::7-;u. 2, 4 - t e r t -T < ^ y t") , JIDtlJglj:.;^^;!^ 

h 'J Mx-- h) , 'J (N, N- 2 -y h ^ 
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^-v: 99/ 



v-5 - t e r t -^^'•f-;UT-'J , "7 ^ >m (*^^#*» 1 0%- 

8 0 -7 ^ . h 'J ^ V (^iJx.{i\ h 'J ^ h U y'^;!') 

. Kr'v^i^^^-t'^^ v'f y If ;^:^•7 ^ y jl y - )\^m (^Jx.{i\ 2, 4-v- 
tert-T^^W^j^y-;!^, 4 - Kf-*->;i':t^v'7xy-;i/, 4 - K-r'v;w:t + ->:^ 
.■}fr.;L-7 y 4- (4 - K-fi^^urt^v^ ji — ^^cy-;!^) , 

(^Jx.(i\ 2- (2, 4 - V- t e r t -T 5 y ^ vS§^. 2-j:-h^v 

7 i ^ ;u 'J ^m) 4^ f> n ^ o Mm.^.^mmmjimim^m^i^n l t KfijrtT- o . 

0 1 ~ 3f§M, »i L < {iO. 0 1-1. OfgSTM$ffl-e^^o 

3^ U'- h <h (N- t -•7'-f-;i-T^' U -(WT ^ K) 1 TMSfflLT^) 

J: v^o 

10 3 3 3] 

m.'^,^mmt.(o^m.y7f^iimx.i£^mwwfm2 , 322, 021^. mm2, 533, 5 

1 4-^. mm 2, 7 7 2, 1 6 3-^. mm 2, S 3 5, 579-^. [W|||3, 594, 17 
l^> |5|^3, 6 7 6, 1 3 7^> l^^3, 6 8 9, 2 7 1-^. m^3, 7 0 0, 4 5 4 

mm3, 7 4 8, 1 4 1-^. I^^3, 764, 336"^. I^^3, 765, 897"^ 
. mm3, 912, 515-^.[WJ^3, 9 3 6, 3 0 3^.[W1^4, 0 0 4, 9 2 8"^. 
mm 4, 080, 209^. |WI^4, 127, 413"^, |W|^4, 193, 802-^, 
»4, 207, 393-^. mm 4, 220, 711■t^I^^4, 239, 851 -f", 1^^ 
4, 2 7 8, 7 5 7-^,111^4, 3 5 3, 9 7 9-t,|Bj^4, 3 6 3, 8 7 3-^,|b1^4 
, 430, 4 2 l-^. mm 4 , 430, 422-^, mm 4 , 464, 464-^. [51^4, 
4 8 3, 9 1 8-t. IWI^4, 540, 657^. [^^4, 684, 606-^. |b]^ 4, 7 

2 8, 5 9 9-^.|5l^4, 7 4 5, 0 4 9-^,|WI^4, 9 3 5, 3 2 1-^,|b]^5, 01 
3, 6 3 9-^, W^m!^Wm2 7 6, 3 1 9 A-^, mm 2 8 6, 2 5 3 A-?-. |^^2 8 9, 

8 2 0 A-^, |5l^3 0 9 , 1 5 8 A^. |5l^3 0 9, 1 5 9 A-^, PII^ 3 0 9 , 1 6 0A 
■^,|W|^5 0 9, 3 1 1 A-^. |5l^5 1 0, 5 7 6 A-^, mM#llP^ 1 4 7, 0 0 9"^, 
|5l» 157, 147-^, |B]|^ 159, 573-t. |5l^225, 240 A-^^ 2 
,0 9 1, 1 2 4 A-^> #^Bg4 8 - 4 7 3 3 5-^, 1^ 5 0 - 2 6 5 3 0-^> |WI 5 1 - 2 
5133-^, 15151-26036-^, |WI51-27921-^, l5l51-27922-^, |5l 
51-149028-^, [Bl52-46816-t, 1^53-1520-^, |bI53-1521 

|BJ53-15127-^, I^53-146622-^> |5l54-91325-^, |bI54- 
106228-^, |5l54-l 18246-^, |W|55-59464-^, |W|56-64333 

|5J56-81836-^, (5159-204041-^, 1^61-84641-^, |5l62- 
1 18345-^, 15162-247364-^, 1^63-167357-f-, |5l63-2147 
44-^, 1^63-30194 1^, I^64-9452-t> |5j64-9454-^, |5l64- 
6 8 7 4 5^, !Wm^l -101543-^, 15)1-102454-^, 1^2-792^, |6j 
2-4239-^, 1512-43541-^, |5l4-29237-f-. |W|4-30165-^, |5|4 
-232946^, 1^4-34633 S^^Kmm^nX\^^^o 

±Bmm.^.mmmmji. mmi^m^izHL. KSJt-eo. oi~3. oi&», utL< 
no. 01-1. omm-r^mm-r^o 

[0 3 3 41 

m.^.mmmmt LTt±, #i±Ti#,i:*^ 3 o"cy._hi 5 ox:\^j.r(Dmmmmx^^o i^Jx.tf 

•:fu\£)VT)Vu — )V^ n --/^^UT^un — -^ij > V^) --f^JVT }Vzx — }\/) , y h > 
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o 

kl4i>J^^»^ Lv^o Mil. #r.1B3 5 9 -l 5 7, 6 3 6^C0J (3 7) - (3 8) 
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[0 3 3 9 ] 
[0 3 4 0] 

i^EE'-^^vf-'T^f-ti. *H#I^4 5 3 3 2 5 4-^, #^¥6 -4 7 2 6 A^mz.nm 
ti:mmm^W^^nx^.-:hiiK tITMO^E^ LTI*. r?*--; >r}.^v-:h^Hf- (A. P. V 
GAULIN INC. ) . -r^ ^ n7;v^ ^-r^f- (M I C R O F L U I D E X I 
NC. ) . T^Vx-f-^^^f- (^^^f±7>+V-Tv;/) ^^ei^'^^o 

*7t, iS^lC^oT*ll#i1=5 7 2 0 5 5 1 -^llfEfc^tiTV^-S i ^ ®.«l±v^'i -7 
h 1*1 T-M^T-f b 1- ^« ^ 11 £ EE * ^ V :h ^' ^f - {i ^ <0 f L^b^ 1$: # C 

^O^i^J±v J. y bv)iL^fflv^7t:fUk^g<7)i?iJt LT. DeBEE2000 (BEE 
INTERNATIONAL \.TYi.)if^\>1h^^o 
(0 3 4 1 1 

^ffifLfb^tJ:^g-e?Ub-r'5>^OJE:^(i5 OMP am±T'*)i9. $ftL<{±60MPa 

JiiL±. MU^f i L < {± 1 8 OMP aiiJ.±T'^^o 

'fb^M^#ffl^^<7){i#i;iif ^ Lv^:^-S-e^-2>o t/;, -it-^'bofUbSM-efUb^tfe 

[ 0 3 4 2 ] 

5-148436-^. |W|5-295312-f-. |Bl7-97541-f-. |5l7-82515^ 

. IW17 - 1 1 8 5 8 4^<D^^^mizwmmim.^fix\^^x. ^^m<r)-(yi7(Dmmiz>bm 
mx^^o 

(0 3 4 3 1 

i:755-c^-5.o mm\S£.nz^tLxii. mMZLfz^mmm. 4 y <Dm^nx<7y^m 

mSE#2 004-3035123 
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miS:mm. m^mmm\. mim±M. ^mm^M. mmmitimmM. ^mM. ^n^^ 

[0 3 4 4 ] 

0 M:i^6^^j:MtLXliJ:.^U>^') t: u:^^'; rj-;i/, v > ^' «; rr - 

, 3 -yn/N-^ vp}--;u, 1, 2, ^ -^^-^ y Y ^ - )V ^ T -fe^ > i^' n - ;Hf 

)Vr2-)V(7:>\^B.T )V^)Vx.-7-)]ym. 2 - tf n i; N-^^;u- 2 - kf D 'j l 
, 3 - 2 - ^' 5 rv; V / N-j:-^;!^^ 'J >^(7)^I^^^. 

[0 3 4 51 

V (h';) — ;i'^/-7"^;uj^-7^;w. i, 2 v7j--;^^^(7)T;^ 

^-;^^^9 '> h 'J -^A, ^i^^ h 'J '>A^y >1±#M-ffi1±^J^^ 

[0 3 4 6] 

- 1 8 5 6 7 7 -^<Zr#. 1^61-190537 2 - 7 8 2 -^<&#> |WI 5 - 

1 9 7 0 7 5 ^<^n. |sl9-34057 ^^Wl^ t^i5« ^flfz^y V h U T ;U,^.'fb^ 
t;, #^B3 4 6 - 2 7 8 4 -^^Z^IR. 5 - 1 9 4 4 8 3 3214 
4 6 3-^^tCiefc$nfc^> #^BS4 8 - 3 0 4 9 2 1^ 5 

6-2 114 i^^m. #^¥1 0-8 8 1 0 6-^-^m^iztim^tifzm&m^it^<\io. 

4-298503 1^8-53427 "t^^, IWI8-239368 -^^J^, 

|5l 1 0 - 1 8 2 6 2 1 ^^n. 8 - 5 0 1 2 9 1 -^<&#^tCiE«£$ tiTt: h 'J T v 

^it^!^. '>Ht-f-f-V X ^ n- v>-N o . 2 4 2 3 9-tt;lE«$^fc'ft^!t%^;^^^l' 

^ > , > ^ V*- tilt* $ *L ^ ^ i^Jlx L T:i:7t ^ H-r ^ 

[0 3 4 7] 

^m^xit. m\^(r>u^n.^\^±.^^:btz>sb\,z]^m^^^mim\Lnt\^x. ^m<^^ 
T-')ym. T^ym. ^yyym. i^a-^ym. t^i/h^vt-'; mmwm^j:t' 

f-VX^'n-v>-No. 1 7 6 4 3 <7)||V I I O I L J I^N o . 15162. 
IWINo. 1 8 7 1 606 5 OM:&*i, I^No. 3 6 5 4 4 O 5 2 7 M. PIN o . 3 0 7 1 

05O872M. i5iNo. 1 5 1 6 2 iz^m^tifz^mztim.^tifzit^m'^^mm 6 2 

-2 1 5 2 7 2-f-^^<7) 1 2 7M- 1 3 7 Mi^t^n^tlfzi^m^it^'^<r>-^^Rmt^ 

miE# 2004-3035123 
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10 3 4 8] 

0. 0 2 - 5. 0 0Ki%ffiffl1-^O75^'^?J Lv^o 

. ^y!7^\zO. 02-5. 0 OSa%^5gffl-r'S><D7&^^^[?* Lv>o 
10 3 4 91 

Z.ti)^X^. 2 5t:-eo^ >^'Op H^^^8 - 1 ll-|li^$nTV^-S>^ Lv^o pH 

:i-^)VT<y^ 'JjL'=f-)VT < y. J^f-)VT < y, j:.^ y ~)VT < y. V:^9 J -)\/T 
\y, \-\) :x.9 J -)\,T \ y ^ :r,^VyVr \ y ^ l:^'Jv>, VT'^\f:'y ^7 9 y 

, Vr'^\£^y !;u'i^yy-'^y ^ tfn'j:^, n'jv^^fio 

^tt-fb^^t L-C{i. tarn. i^^. U '■^'^7^, h A, S^^tK*^ 

'J-^^A, U >m2 7K^:^7 'J '^A, >B^2 7K*-:h h >; t7A^(Oi£ltfk'^t/^^ S^^. S5 

yf-^ym. p - V )]^j-y ^)}y^^ym. "^-yij'jyB.. y ^ )^m. tTnu^^, ^yu^^^ 
(O^tlt-fb-^it^ * ise^ C <!: ^ -e I; ^ o 
[0 3 5 01 

^^m(n 4 y <DmmfS.ii 0 . O l - l O S/mO^HX-^^o ^Xi>UtL^mmii 
iT:mm-A^O. 0 5 - 5 S/m<7)^H-eab^o 

m^. m^m7iim^^t'im^-xmii-t^zt:/)^x^^o tfz. mm^im^xmmmm^-t 

. ^m:^ ')^^. ^mii^mi- h A, ^mii^mi^ -> a. mm-r h •> a, mmij 
A, mMH^mi-y)^^. mm.i\^mij') ^ h •t7A, y minimi- ^ 

h A. A. M'^m.iJ u a, b u a, b >; -i^ a, ^ 

U '>A. x>-V )i^^y 7.)V:Y^ym.i- h 'J •^'A. -^- y 'J 'J -^A, y ^ )vm.-^ 
[ 0 3 5 1 ] 

:^mm<D4 y^<DltJimi. 2 5t:t;i3V^-C 1 -3 OmP a • sX^i>Z t-^mt tv^o 
L<ti2-1 5mPa • sT-*)t). #lifiF t L<{i2-10mPa • s X^^o 

3 0m Pa • si:mx.^ttimmm(D^^mm-^m<^j:^. ptastttg^f&Ti-'&o imP 

tbiiE# 2004-3035123 



#M 2004-041207 
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-2) o 

V y :S'm<r^:^ )\^X (98±iffi) -*t*4-^^^Kn6] • MSSi^-J (v-jnAv-, 1997^ 
) 162~174Mlwfe«$nTV^>5,o 
[0 3 5 2] 

•h^h^o *l&^T-(iUU— mifl<7)^gill^VM- 1 0 0 A-LMICJ: 0 2 5 "CUTrfJ^ LfCo 
*AJ$0^fe{i/N-X:^;;i/t> (Pa • s) Xi>^i)^. ii#ti 5 'J /n'X :^ (mPa • s) ?r 

[0 3 5 3] 

0-5 OmN/mtr*^ ^ L < , 20-4 0 mN/mT-^-S ^ 75?MtC$f ^ Lv> 

t<fg:T-r^o iT^^. ^ ^^'O^M^;^/^ 2 OmN/mJiiTtC-r^ tlJ±aiB#. ^n- K^M 

^m^tJim^-t^U&}X% wi%Zij^-*y. T~^y, y --ty^.MifK^^ ^ y7h(D 

10 3 5 4] 

m^mmmijm'&mti^xit^ ^mm±.^-m. mrm. '^n^miimhKx\^^^i)K ^ 

-2. :R $ X'^W<DmM^tii)^T\p\ # (wis < o i (Dt}i±.\P\ % <Dt)Xm n ^i^^X^M 
[0 3 5 5] 

D ^ KJ [ im A#> p. 69-90 (1977)] ^zHm^ti^ i ^ tC> Mtbv ji 
hft, y-;^:^;^igT-ft. m±mf±.m^j:t:^mhtlXisn. ^hiZ^ #P^¥3 - 2 0 6 4 

^^miiZMm^ti^xn^j:mm:WLmm^mhtix\^^^i)K ^^mizii\^^xii. m^mmm. 

'o\.^xmm-r^o 

[0 3 5 6] 

mwLxi^-t^j:^fzmwL^x^M^^jfZ't^t. mfz^j:M-m^m:^^^^^n. mm 
<^<DWMmtm^i'^^yK<Dmmiiz—'^Mmxmt-DX<^o ^'«r;n^-h {%m<7)^jt^.m 
m ^mt^-^fz t ^ . ^f^imm-^m < ^^tm. xn^< (Dwm-{mm^^-^m<^^m{z 

[0 3 5 7] 

^^m<7) ^ > ^ ^izisif ^Ti^m^i^^^ii. > ^ co^Mo 10-7 okm%x^^z 

m<^^tz<>^\^m(D^.xt^t L < . 20-6 oKfi%-e*-s^ t^s^-r > ontas^^it^ 
'^^^ik(r>m\1k<r>^^(o^m.<D!^.x^h\,ziki-t Lv^o 

tBIE#2 004-3035123 
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^B-ft ^ -tt ^ L T ^ o 

[0 3 5 8] 

tii^ ^ yi^^i<z^tnx^-^m¥i^^^m:^'5 0 0 0 i^j.±<D-r^x(D-m^i^it^'^^^ 
i-o zixhom^^it-^mt Lxii7f^iimi^^i<zmn&^i^zmm-ti>yi^m^m^=Fit^^^ 

[0 3 5 9] 

;nfn'; k:^> 1/ > ^ ^-9-^ K, *°'J T'n if ix>pj-:^-ij--f Yt£t~(D^^')T)V^v 

y^^^^Y. ^°')T)v^vyyt^^^ Ym^MWm(^mm^n'^l-. ^mm. ry-fy^ 
i7^:tyitv-'yfy. ii^^y. '^^^yfj:t(D^f^.i^m^M^l-. ^°')T^'))vm. *° 
')T9'))VT^ Y^:Lnh<D^'^^w^j:t'(oii^^T ^ )vmm. ii^^T)v^y rmm, ^ 

^ ;1/9t- -7 i^X^.-^°'J P ^ > -7 ^ <h^:6^#tf 'bn-5)o $"^11. 
[0 3 6 0] 

m<^j:'ox4 yi^ m<7)^tm^^^:Amr l. -f > ;5^^Bt t t § tc-a:^!^tc i ^ r / x 

<{±0~3K»%. J: <9$f* L < (iO~ 1 Kb:%T-*)^o 
[0 3 6 1 ] 

tfz^mmxiiid-m.M. ^n^^mtLx±m(Dij^-ty. T~ty. y-ty^.^^i/ 

[0 3 6 2] 

tCi3{t^^i##(iLBKP. NBKP^<7)<b^yN-;l/7', GP^ PGW. RMP, TMP. 

CTMP, CMP, C G P^<7)1t1t^^°^^r> D I P^<7)^r^/N-;i.7"|^75-^/t 0, 'il^mizB 

cxuM(D<Zi^(Dmms ^<^yv-. ^^xn. '^mn. ti^iryn. ^tim^m^<Dm 
^m^'^w^. ¥^m^^^m.m<D^mmm.xm:m.^ixfzi,(Dmm^m'^mxh 

tL-CaboTt J: < , %mW(n>W^it 1 0 ~ 2 5 0 ;« 1 0- 2 5 0 zXmZii^m 
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^t^^##t^{±, TG:<yP>r-, V7 h;^; P^^-^cO;^; 
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